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Summary of Facts and Subm ssi ons
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Thi s appeal is against the decision of the exam ning
di vision dated 5 July 2001 to refuse European patent
application No. 97 101 410. 5.

The ground of refusal was that claim1l of the main
request was objectionable under Articles 84 and 123(2)
EPC, and clains 9 to 14 were objectionabl e under
Article 52(4) EPC. Cdaim1l of the auxiliary request was
obj ecti onabl e under Articles 52(1) and 56 EPC. The
Board has consi dered the foll ow ng docunents (of which
only D1 to D3 were cited in the inpugned deci sion):

Dl1: US-A-4 811 373

D2: WO A-88/08688

D3: Smith-Bindman R et al., "A Conparison of
Mor phonetric Definitions of Vertebral Fracture",
Journal of Bone and M neral Research, Vol. 6,
No. 1, pages 25 to 34 (1991)

D5: J. A Kanis, et al. Osteoporosis Int. 1:182-188
(1991)

D6: Nelson, et at., "Measurenent of Vertebral Area on
Spine X-rays in Osteoporosis: Reliability of
Digitizing Techni ques”, J. Bone and M neral Res.,
Vol . 5, No. 7:707-716 (1990).

On 17 July 2001 the appellant (applicant) | odged an
appeal against the decision and paid the prescribed fee
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on the same date. On 16 August 2001 a statenent of
grounds of appeal was fil ed.

The appel | ant requests that the decision under appeal
be set aside and that a patent be granted on the basis
of the follow ng docunents:

- Description pages 1 to 3 and 5 to 32 as originally
filed

- Description page 4 as filed with the letter dated
31 Cctober 2000

- Description pages 4a and 4b as filed with the
tel efax dated 15 Decenber 2004

- Clains 1 to 8 filed as filed with the tel efax
dated 15 Decenber 2004

- Figures 1 to 11 as originally filed.

Caim1l reads as foll ows:

"A digital x-ray bone densitoneter for projection
scanning of the vertebra of an animal or human to
obtain information about the character of a vertebra
being derived froma first and second matrix of

di screte data el ements each having a val ue wherein each
said data el ement corresponds to a defined location in
said vertebra, and wherein the value of each data
elenment is related to a physical characteristic of the
material of the vertebra, the densitoneter conprising:
a nmeans (14) for positioning a radiation source (12)
and detector (13) in opposed relationship about a
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vertebra for directing radiation along an axis (24)

t hrough the vertebra and detecting its attenuation to
produce the first and second matrix of data el enents;
and a positioning neans (14) for rotating the axis (24)
bet ween an anterior/posterior direction and a | ateral
direction about said vertebra so that said first matrix
of discrete data elenments is acquired at the
anterior/posterior direction and said second matrix of
di screte data elenents is acquired at the | ateral
direction; a digital computer (18) for the follow ng:

1) for receiving and analyzing said first matrix of
data el enments to determ ne bone m neral measurenents
for said vertebra; 2) for receiving and review ng said
second matri x of data elenents to identify at |east one
pair of fiducial points of said vertebra and to
calculate anterior, nedial and posterior heights of
said vertebra using said fiducial points; a display
means (22) serving for outputting fromsaid digital
conput er said bone m neral neasurenents and said

hei ghts. "

Claim2 to 8 are dependent on claim1l.

The appel | ant argued as foll ows:

Dl did not disclose the calculation of anterior, nedial
and posterior heights of the vertebra, so that if the
teachings of DI and D2 were to be conbi ned, there would
still remain a feature not present in the resulting
apparatus. The clainmed invention inproved the

di agnostic use of the bone m neral density neasurenents
by providing correl ated bone hei ght data. There was
not hi ng to suggest that the person skilled in the art
woul d nmodify either D1 or D2 to provide the advant ages.
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Reasons for the Decision

2.2

2897.D

The appeal is adm ssible.

Amrendnent s

Article 123(2) EPC

Claim1l on file differs fromclaim1l of the application
as originally filed essentially in that the clai mnow
specifies that the first and second angles in original
claiml correspond to the anterior/posterior direction
and the lateral direction, respectively, which is
clearly based on the original disclosure. Mreover, the
cl ai mspecifies that the conputer cal culates the
anterior, nedial and posterior heights of said
vertebra, which is supported by original claim?2.

The dependent clainms 2 to 8 correspond to original
dependent clainms 2 to 8. The description has been
anmended for consistency with the clainms and to
acknow edge rel evant prior art.

The application nmeets the requirenents of
Article 123(2) EPC, accordingly.

Clarity

During the exam nation procedure the applicant had

i ntroduced term nology into claim21 which the exam ning
di vi si on found objectionable. This term nol ogy has been
removed and there is no further objection to the clains
on this ground.
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The application

Prior art digital bone densitonetry devices were used
to generate val ues of bone character, such as bone

m neral content (BMC) or bone mineral density (BM).
Such informati on about bone character particularly in
the spine is relied on to diagnose and treat bone
depl etive disorders such as osteoporosis, for which
however, bone density neasurenents al one are not
definitive for diagnosis. The clinician nust al so | ook
for evidence of spinal fracture, which is apparently
not easy to define, but D5 suggests as a m nimm
criterion a decrease in the anterior, nedial, or
posterior vertebral height of 20% or nore (page 183,

| eft columm, second paragraph). This docunent al so
defines osteoporosis as a decrease in bone density
associated wth a substantially increased risk of
fracture (page 182, right columm, [|ast paragraph).

Vertebral norphonetry for diagnosing fractures

enpl oyi ng anal og radi ol ogi cal inmaging techni ques was
known in the prior art, which techniques have been
conput eri zed but which rely on manual ly sel ecting

poi nts of measurenent fromradi ographs, as for exanple
described in D3 (see the introduction) and D6 (see the
abstract). Therefore, in diagnosing or treating
osteoporosis two rel atively expensive nedi cal devices
are used, a bone densitoneter and an x-ray imaging

devi ce. Moreover, norphonetric techniques which rely on
anal og radi ography are conplicated by an inmage

magni ficati on problem as discussed in colum 2, line 33
onwards of the application (see the Al docunent).
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Accordingly, the problemto be solved is to provide an
apparatus for automatically anal ysing bone utilizing
techni ques of densitonetry, which will permt the
determ nation of BMC and BMD and in addition wll

anal yse vertebral norphology for use in diagnosis of
certain conditions of vertebral deterioration including
ost eoporosis. Mrphonetric determ nations inprove the
di agnostic interpretation of the BVD neasurenents which
will tend to be increased by bone conpaction when a
vertebra is fractured.

In this respect the statenment of problemset out in
point 2.3 of the conmunication of the exam ning

di vision dated 5 Septenber 2000 is not correct since it
does not adequately reflect the actual achievenent of

t he cl ai ned device over the prior art.

The solution is defined in claim1 of the application,
and conprises a digital x-ray bone densitoneter for
proj ection scanning of the vertebra to obtain

i nformati on about the character of a vertebra derived
froma first and a second matrix of discrete data

el ements obtai ned respectively by positioning a

radi ation source to performan anterior/posterior scan
and a | ateral scan, and a digital conputer for
receiving and analysing the first matrix of data

el ements to determ ne bone m neral nmeasurenments for
said vertebra, and for receiving and review ng said
second matri x of data elenents to identify at |east one
pair of fiducial points of said vertebra and to
calculate anterior, nedial and posterior heights of
said vertebra using said fiducial points.
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Thus a single x-ray bone densitoneter is used.

Mor eover, together with the neans for positioning, the
apparatus enables the vertebrae to be scanned
successively in the anterior/posterior direction and in
the lateral direction, which decreases the risk of the
patient noving significantly between the two scans.

The cal cul ated val ues of BMD for various points in the
anterior/posterior scan can be correlated with the
corresponding points in the lateral scan to inprove the
interpretation and accuracy of vertebral BNMD

measur enents by providi ng norphonetric information
about the vertebra being studied.

4. Novel ty

Nei ther of D1 and D2, the principal docunents relied
upon by the exam ning division, discloses the use of a
conputer for receiving a matrix of discrete data

el ements and automatically identifying at |east one
pair of fiducial points of said vertebra and for
calculating the anterior, nedial and posterior heights
of said vertebra using said fiducial points. For this
reason alone the densitonmeter of claiml is novel over

t he devices of these documents.

5. | nventive step

5.1 The cl osest prior art Docunent D1 describes a digital
x-ray bone densitonmeter for projection scanning of the
vertebra of an aninmal or human to obtain information
about the character of a vertebra being derived froma
first matrix of discrete data el enents each having a
val ue wherein each said data el enment corresponds to a

2897.D



5.2

2897.D

- 8 - T 1057/01

defined location in said vertebra, and wherein the

val ue of each data elenment is related to a physica
characteristic of the material of the vertebra, the
densitonmeter conprising a neans (21) for positioning a
radi ati on source (1) and a detector (5) in opposed

rel ati onship about a vertebra for directing radiation
along an axis in the anterior/posterior direction

t hrough the vertebra and detecting its attenuation to
produce the first matrix of data elenents, a digita
conputer (13) for receiving and anal ysing said first
matrix of data elenents to determ ne bone m nera
nmeasurenents for said vertebra, and a di splay neans
serving for outputting fromsaid digital conputer said

bone m neral neasurenments.

Al t hough document D1 nentions the nmeasurenment of the
area of the bone (colum 10, lines 13 to 29), this is
not per se a disclosure of a norphonetric nmeasurenent
of the vertebrae since the neasurenent of area is for
cal culating the area averaged bone mneral density, the
area value itself is not used for any purpose such as
estimating the conpaction of a vertebra as an
indication that it is fractured.

The bone densitonmeter of claim1l of the application
includes the follow ng further features:

(i) a positioning neans for rotating the axis between
the anterior/posterior direction and the |ateral
direction about said vertebra so that said first
matri x of discrete data elenents is acquired at
the first position and a second matrix of discrete
data el enents is acquired at the second position;
and
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(ii) nmeans for receiving and reviewi ng said second
matri x of data elenents to identify at |east one
pair of fiducial points of said vertebra and to
cal cul ate anterior, medial and posterior heights
of said vertebra using said fiducial points.

As stated above, these features enable an anterior scan
of the vertebrae to be followed by a lateral scan so
that the bone mneral neasurenments may be correl ated
with the norphonetric determ nations wthout the

pati ent noving significantly between the two scans.

The question to be resolved, therefore, is whether the
prior art would incite the person skilled in the art to
nodi fy the apparatus of D1 to include these features.

As acknow edged in the application (colum 1, |ines 23
to 27) it was known that in the case of osteoporosis,
bone density nmeasurenents al one are not definitive for
di agnosis and the clinician nust also | ook for evidence
of spinal fracture. In this connection D3 investigates
the definitions of vertebral fracture and D6 studies
the possibilities of radiographic digitisation for
determ ning vertebral dinmensions in assessing vertebral
fractures. In these cases, however, a radiograph of the
spine is taken in the lateral direction, and the

radi ographs are then used for determ ning vertebral

di mrensions. In D5 al so studies are nmade on spi nal

radi ographs (page 183, left colum, second conplete

par agr aph) .

Al though it may reasonably be assunmed that the person
skilled in the art would seek to automate the
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nmeasur enent of vertebral dinmensions, the prior art
consistently teaches to nmake the measurenents on the
radi ographs and not on the vertebra itself, so that any
aut omati on procedure woul d concentrate on automati on of
t he neasurenent of the radi ographic imge. There is no
suggestion in the prior art of dispensing with the
second apparatus (the first being the apparatus for
nmeasuring bone density) for making a radiograph of the
vertebra and, instead, obtaining data froma | ateral
scan on the vertebra itself.

The i nmpugned deci sion argues that D1 discl oses nmaking
nor phol ogi cal neasurenents. As stated in point 5.1

above, this docunent is not considered to do this.
Moreover, claim1 of the application requires these
neasurenents to be the anterior, nedial and posterior

hei ghts of said vertebra, whose purpose is to assess if
there is any conpaction of the vertebra (colum 3,

lines 50 to 54). D1 nentions only the neasurenent of

the area of the vertebrae and is silent as to the
anterior, medial and posterior heights of said vertebra.

Docunent D2 describes only the neasurenent of bone
densities. The apparatus nmakes nul tidirectional

nmeasur enent of human bone densities, for which a
positioning nmeans is provided for rotating the scanning
beam axi s between the anterior/posterior position and
the lateral position about said vertebra. However, the
|ateral scan is perfornmed in order to observe extra-
osseous calcification in tissue overlying the | unbar
spi ne, which cannot be distinguished frombone in the
anterior/posterior projection (D2, page 4, |last two
par agr aphs) and which may interfere with accurate bone
density neasurenents in the anterior/posterior
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projection. There is no suggestion that the |ateral
projection may be used to calculate the anterior,
nmedi al and posterior heights of said vertebra, or that
t hese cal cul ati ons nay be used to increase the accuracy
of the bone m neral neasurenents.

If the person skilled in the art were to be further
interested in bone norphology in the process of D2, the
prior art teaches that he should add a radi ograph
apparatus. As stated above, in order to nmeasure the
anterior, nedial and posterior heights of vertabrae,
the prior art consistently teaches the eval uation of

t hese paraneters via radi ographs of the spine, which,
in a method of digital bone densitonetry, involves the
successive use of different apparatus, nanely a digital
Xx-ray bone densitoneter and an X-ray apparatus in
series. There is no incentive in the prior art for
usi ng the sanme apparatus as used for neasuring bone
density also for investigation the bone norphol ogy.

Therefore, the prior art gives no incentive for
refining the apparatus of D1 so as to enable it to
performa lateral scan in addition to the
anterior/posterior scan disclosed in D1 and to conpute
the anterior, medial and posterior heights of the
vertebrae. For this reason the densitoneter of claiml
of the application involves an inventive step.
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Or der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.

2. The case is remtted to the first instance with the
order to grant a patent on the basis of the follow ng
docunent s:

- Description pages 1 to 3 and 5 to 32 as originally
filed

- Description page 4 as filed with the letter dated
31 Cct ober 2000

- Description pages 4a and 4b as filed with the
tel efax dated 15 Decenber 2004

- Clains 1 to 8 filed as filed with the tel efax
dated 15 Decenber 2004

- Figures 1 to 11 as originally filed.

The Regi strar: The Chai r man

V. Commrar e T. K H Kriner
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